N-acetylneuraminic acid accumulation in a buoyant lysosomal fraction of cultured fibroblasts from patients with infantile generalized N-acetylneuraminic acid storage disease.
Cultured fibroblasts from control individuals and two patients affected with the infantile variant of generalized N-acetylneuraminic acid (NeuAc) storage disease were disrupted by nitrogen cavitation, and the post-nuclear supernatant fractions were subjected to subcellular fractionation on Percoll gradients. Accumulating NeuAc in affected fibroblasts (approx. 150 nmol/mg protein) co-localized with the lysosomal marker N-acetyl-beta-hexosaminidase (Hex), in a fraction with a mean density of 1.035 g/ml. In contrast, more than 70% of the Hex activity of control cells sedimented in comparable gradients with a density of more than 1.07 g/ml. The lysosomal localization of NeuAc accumulation in affected fibroblasts was confirmed by treatment of post-nuclear supernatant fractions with 0.5 mM Gly-Phe-beta-naphthylamide (20 min, 37 degrees C) prior to centrifugation, which resulted in the simultaneous loss of latency of Hex and free NeuAc, and their association with the soluble fraction on Percoll gradients. The results provide direct evidence for the accumulation of free NeuAc in a unique buoyant lysosomal fraction of affected fibroblasts.